Atty. Dkt No. 
33082M083 



9H 





IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant(s): Yutaka TAKAHASHI et al. 



U.S. Serial No.: To Be Assigned 



Group Art Unit: To 



Be Assigned 



Filed: : May 25, 2001 (Herewith) 



Examiner: To Be Assigned 



For METHOD OF FORMING OXYNITRIDE FILM OR THE LIKE AND SYSTEM 

FOR CARRYING OUT THE SAME 



Under the provisions of Section 1 19 of 35 U.S. C, Applicants hereby claim the benefit of 
Japanese application No. 2000-157879 filed in Japan on May 29, 2000, Japanese application No. 
2000-162950 filed in Japan on May 31, 2000, Japanese application No. 2000-189434 filed in 
Japan on June 23, 2000, and Japanese application No. 2000-223235 filed in Japan on July 25, 
2000, relating to the above-identified United States patent application. 

In support of Applicants' claim for priority, a certified copy of each of said Japanese 
applications is attached hereto. 



CLAIM FOR FOREIGN PRIORITY 



Assistant Commissioner for Patents 
Washington, D.C. 20231 



Sir: 



Respectfully submitted, 

SMITH, GAMBRELL & RUSSELL, LLP 




Michael A. Makuch, Reg. No. 32,263 
1850 M Street, N.W., Suite 800 
Washington, D.C. 20036 
Telephone: (202) 659-2811 
Fax: (202)263-4329 



Vlay25, 2001 



0 ^ m # n 7f 

JAPAN PATENT OFFICE 



o 



ml 



This is to certify that the annexed is a true copy of the following application as filed 
with this Office 



m m *z m 0 

Date of Application: 

m m # ^ 

Application Number 

tii m A 

Applicants): 



2 0 0 0*£ 5^290 



#M 2000-157879 



2001^ 4^200 



4# fF Jt & W 
Commissioner, 
Japan Patent Office 




ffifE## ffifE4# 2001-3032623 



m 

[&Tft] 

[ft*] 
[ft*] 

[ft*] 

[^mxttjgm] 
[ft*] 

[#fFffiSA] 
[^S!f##] 
[ft*X&*$0 

[ftlAl 

[#S±] 
[ft*X 1***80 



#2000—157879 
JPP001047 

%fmfr&m is 

H01L 21/318 

mm & 
mm # 

#^;nm^#sp^ajirrwrMi t§2#4 i-^ 

000219967 
100095407 



1 



ffilE# 2001-3032623 



^F2 000 — 157879 



038380 

21,000R 

1 

mm i 

H$J« i 

9718281 



2 



HJfiE# 2001-3032623 



#2 000—157879 

mmm 

im&m i ] 

mmMmis*mz&m&mi*nzumzm&mtfxitiMmi,. mm^m^nt=. 
mmtfx*mmBtfamz&ffi-tz>. ^.t^mtir^m^mnzmm<Dmmtm 

8 5 omizm%.-tz>. z.£*!&mii?z>m&T£i ^t^t2\zmm<Dmmtmmm 

mmymisx z mmftmftiz&Mt s> z\ t z&mntzm^ 1 #M3 © 

mm^mmz-mitzzmm^^^^m^x^mm-t^^^m^. 
mm^mzmmzn. mm^mis^^mMcDumiztam-t^Mm^mn. 
mm1Mm^m^z^vmm^m^^^mmim^mm^m^mump^±^z1Jam 



i 



ffifl# 2001-3032623 



#2 000—157879 



Stilts. ifcfe4#tti:"r«»SftJR^«iHB. 
6 ] 

mmffiffi^mz. tmim^mviim#!mittxz:'j>& <^9oo ^T-sn^$ 
mmmmmzmmKf^^um^ 7 5 o^~8 5 on-M^-es, 

[0 0 0 1] 

[0002] 

l ^ -t ^ u n ymmtm^m ^ e> *i & & & „ 



2 



ffi§E*f# 2001-3032623 



0} * 

#2 000—157879 

[0 0 0 3] 

3i7\$:. m^.«9 o or^jr^^sic^-rso fix, mmmmn^iz, m 
%.it-m<tn mm (n 2 o> (Dz-o&mmtfxitffifemmmA't&z. ¥m#v 

[0 0 04] 

tea, mMmmn&mmmT&mzTtf&zLii bv^ 0 itu*. i^asii: 

[0 0 0 5] 

mm zmm-t & r £ ffimmtzf&& t ^ e> mmtf& o t=. a 

[0 0 0 6] 
[0 0 0 7] 



3 



2001-3032623 



#2000—157879 



[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

mmmm3sx*'p&< ^90 o^tcin^b, itffaM&^<z>^g£7 5 o^~ 
8 5 o^icfg^-r^^^AW* mmisx%:'j>ft< i:t)9 o o mcin^-re 

^a^*n5iSI^^$tlSc &0^CZ)^£ 7 5 0^-8 5 0^{C 

[0011] 

[0 0 12] 

z.v>&m<Dm 2 (Dm&izfrfr&mmtmm&mmiz. 



4 



ffiUff 2001-3032623 



tfl * 

#2000—157879 

[0 0 13] 

^©#^lCJ;tL«, fM#^C«k*K J ElSS©fifl[^SliSia«J: | ;fi< flaws 

[0 0 14] 
[0 0 15] 

ii\ i&IBilDMiCiugB^^^MS?: 7 5 0S-8 5 0lT'M$-tSrt^ 
[0 0 16] 

& mtt x. o izmm s ti & o 

[0 0 17] 

[^^©njfe©^M] 



5 



mSE# 2001-3032623 



#2000—157879 



[0 0 18] 

yv»Km<g2 s:^ix.Tv^So Rmmziz. mmcm^3n, ftm3*m.?tmz 

[0 0 19] 

*Mf4©T#tc&. m^c^j&^tfifcx^^i^ia (sus) ^e>^<5^— * 

[0 0 2 0] 

7 & jtrifr «rtg izm& $ *i r v ^ . 3jf-bxi//<-^8{c<fcy i #_t#-r 6 

[0 0 2 1 ] 

-h9iCtt, «ittf^##9a:A 1 0#M#|nHcm^<Z)imiSif£;J3^ 

[0 0 2 2] 

[0 0 2 3] 

v-*-^K5©Iffi}cit #x#A1fi 3#ffSI2;riTv^ 0 tfx^Mfi 
©$TOcJ¥M£*iTv>S 0 fit, tfx^A^i 3 fre>#A£*i£&«#:*a\ 
[0 0 2 4] 



6 



ffi£E4f 2001-3032623 



4> ■% 

#2000—157879 

^^tife^^ic^jfr^c fit, ra^f^*^*x#A^i 3#e>i*«3 wjc 

[0 0 2 5] 

*lt»3»#^e>«iSt:-4r&IBiL. ia»* 1 5 WK:«»Stifc-llflsnS3l (N 2 

o) frb*2>mmj$x$:ffife<Dm.mizifaMi-? fit, *nii&£*ifc*ra#x# 

[0 0 2 6] 

jK- #MJBn-# l 2, tf*mx*g 1 3, ioiMl 5 

[0 0 2 7] 
[0 0 2 8] 

si?- bxl//<-df 8lC<fe U|gf(:7*«T»f &*lfc:KJ»T, ¥##?x/M 
8 1CJ; y2£fl:7 &_fc#31t\ ^x/N/K-h9 (fift!)iAl 0) 2 ft 

[0 0 2 9] 



ffitE4t 2001-3032623 



#2000—157879 



0 o o miztumLf=.m&iz-D^T. uammi sizmmxxz&ki&i,. mmmi 5 

[0 0 3 0] 

mzizm-r^^iz, 7 5 omztiQmi,t=:m&. M^ftn-wntzzmmtfmftM 

wntzzmm&8%iz&v, ts^Ki o o omiziamht^m^ ^m^^^r=.- 
mitzzmm&i%iz&^T. i^iy, mm. mm. -mitmm. zzmtm 
«f^ttv>-5r r©j:e>tc, mm^i 5 $:9 o om&>±izw 
m-*z> n. -mitzzmmm^itm^-m^n^ rtAWtt. 

[0 0 3 1] 

7 5 om&*> 9 0 0££lCiSg£Jhl:f££^f$l*#2 8%^^4 0%IC, 

1 0 0 0gtCiSg$:Jttf££^fi|*#4 7%{C*£<igx.. #<©^t£¥^# 

0±lZ&i1®-?Z>Z\iltfuSmiZte& B $e>lC, 7 5 0^^9 0 0^^ 

i o o os(cis?:±in%, mm&tfmmAizit^T^ <igMiste^ B m 
mmt:&m£tf-mftmmx.zfzzmftmmzMmirz>ziiiz£y^ tattmz 

&>±izMm-tz>£. mmis*tp<DmmA-tfiz%<mz.z>h:z:*>iz. nmm-frmm 
m<DmMiztt>*xjzg<mmLte^z£.f3mmr*&r~ 0 z.<dt=.&>. wmn*t¥<D 
mmmLtfmttwizmn. ^m^v^i o±.\z& «j>mmitm&-* 

[0 0 3 2] 

0 o^icinl^Lfc^c £ v j5?£*i&^o£-^ft— 

infill 5<z>*g^£ 1 0 0 ogtfje^i-sr lv*. 



8 



tHSE# 2001-3032623 



#2000—157879 

<DBmT*iz. mmmi 5 & 1 0 0 omz.MWkhx^z> a 

[0 0 3 3] 

^^01E m«8 0 0ScMt5. iE/S«2©a«tt, 

SI^TlTlJ^feras. fe^U 7 5 O^T^jyTO&Stf:*^ 
0ft*t&8 5 o,gT-&£;r£#££>ic*j;i; bv>„ 

[0 0 3 4] 

2ft<DtfX<DWmte. MfS^2p^©ffi*7b^ffi^?>m^CD£b^ 5 7 6 

OPa (7 20Torr) £ T^T? o *LT. MJ&lf 2 ft<£>jEE;*J# 9 5 7 

60Pa (7 2 0Torr) tC^^tl^ # X^Alf 1 3 JC— SMfczl&ifcS: 
JfTJt©^*. ^«5U^h;i//min (5 s 1 m) #A"TS 0 
[0 0 3 5] 

:n/\ 1 0 Jiic#t^$n^ 0 
[0 0 3 6] 

>W&<M<Dl&mZ. P e a kNlt^gf, m5\ PeakNilt ^'J3> 



9 



tfc£E# 2001-3032623 



4#2 000 — 157879 



^ 1 5 tiD^f CSiSf 2 ©SS $: 8 0 0 Si: b tl^ 0fc«« 1 ) , #L3I# 

5T*Mi±i^C J KJ^2tf)?SS£9 0 OSillfci^ ttfe««f2) 
IC^TfcMUCi/y n^MftRCDRfffcP e a kNii:^E3 ic^t\ 
[0 0 3 7] 

^*>e> 8 0 O^fCTtfT*. PeakNl»2. 24 (atomic %) T£> 
^ ifc^l«f 2«)II&9 0 OltltPe akNiT'fe52. 33 ( 

atomic %) nmzmmoiM&nz^ttfT^fc. znit. Mm^i 51C 

[0 0 3 8] 

to, ifciKM 2 ©K/S1f 2 ©MS# 8 0 om<DM&(D&z>l^ B&£tlt=.isVzi2/ 

«?) . $ ti u n ymm tm am ft^— e ic-gti ^ =& © t- & & ^ ^ 

[0 0 3 9] 

¥^#?:r7M 0 ©Affile ^yn>|*gffcIK#Jg/£S *l£ fc. ^XiAf 1 3 

/\3j?-b9 (¥^#?:ry\l 0) &S)Sf 2 3b^7>n- FtS. 
[0 0 4 0] 

fcfc*g2<Dm.m (8 0 OS) <fc »; Wv^fift (lOOOD ©#L3M#X£ 
)Kj£^2p>3lC#AL£:r £JC £ y, ft^3 ftOfiffifc^&^SfrSffrlCT^ 

„ HIJC^-TT l~T4©4jiL-T»»*. 3.©JSS&EI4{CaVr o * fc, Jt«©fc 
to, ^#:*&jtoSftl,TV*fcV*»-& (Jt««3) &CoVAT=fc>, €©^$:04lC 

1 0 tfilEff 2001-3032623 



#2000—1 57879 



[0 04 1] 

&>±wimis&&oi^ ^mm<Dmmiz^tnt, mmas^Mm^i sicty i 

8 0 Ofl^CTffTfcStSHfifcDP e a k Ni© */ U 3 yWMAYM^^^t £ 
Ifc^T'tS. 3£>£, ^|S^2©^$:9 0 0^^e> 8 0 O^lCTlf^Ot?, 

[0 0 4 2] 

[0 04 3] 

0 ic^ft&Jl £i£ l/T y n % ?gj*«r £ #^T*fe o T <fc v>„ 

[0 044] 

mm<Dmmnmm(D9 5760Pa (7 2 0Torr), Mm^l 9 
0 O^fctel 0 0 0m. HfS^2CDMS£ 7 5 0 8 0 0S, 8 5 01©^ 

m<D5Vv h;i//mi n ( 5 s 1 m) fcltl 5 U ^iftfi^l 0 

(Di/vnym^mizmmtmm^mhxiyvziym^itm^^f^c an 



miE# 2001-3032623 



#2 000 — 157879 



nymmitmommmmmikzfp e a kNi & 05 {c^t\ 

[0 0 4 5] 

®5lC^f«fc-9lC SriD*ft« 1 5iCj:»Jinl^'rSZli:fCj; y. Pea 

[0 0 4 6] 

«.JI:tfx&flnS&*i 5ic<fcyin^i±-r, 2 ©fiStf 8 5 oma> 

m&<Di/V Ziymmtm mm*gtUAtf 1 . Olnnu PeakNiR 5 2 
(atomic %) ) i:^iCDPeakNi§:ftSi/Un>fMI?:il 

itt&Ktt. mmis^zMi&mi 5jcj:y 9 o 2©fift&7 5 

[0 0 4 7] 

fcfc, infill 5©fi«&l 0 0 £j£«2<JDfi«&7 5 0lfcLfc^ 

JC, j5JSB£W£ 1 5^&3 OftKm^-ft. PeakNt^l. 13 (ato 
mic %) *»&0. 78 (atomic %) lC«SJ> LfcOtt, SJ£«2©ffifl[ 

[0 0 4 8] 



mH# 2001-3032623 



#2 000 — 157879 



[0 0 4 9] 

[fgf5!©3&lli] 

[0 2] 
[03] 

Hi6fl)^l© ^> U □ il P e akNit^tit-feS. 

[04] 

[0 5] 

So 

1 ^«L3g^« 

2 fiifom 
3 

4 

1 0 ¥##?:n7\ 

l 2 #iSMt:-# 

1 3 #*SkMf 

i 5 mmm 



tfi§E# 2001-3032623 



#2000—157879 



1 6 



1 4 



ffiSE# 2001-3032623 



#2000—1 57879 



mm 

[01] 




1 



2001-3032623 



[02] 





O 


O 


to 


2 


CO 


CM 


o 


<J 


CO 


<M 




Z 


o 


O 


© 








CO 


O 






1— ( 






o 


00 








CM 






00 














o 


o 


O 




o 


o 


in 




o 






$§£ 


rH 






t=i 
-F3 









#2000—157879 



[0 3] 









\0 












O 


u 














S 


a 


a 




o 


o 


o 








+-» 














cd 




J* 




CO 




cd 




CO 


00 


O 










CM 


CM 


o 




a 


a 


a 












o 


CD 


o 




o 


CO 


o 


gig. 










CM 


CO 


CM 








CM 












« 







3 



2001-3032623 



[04] 





CO 


00 




CM 




(- 


o 


o 




00 


00 




1-1 


05 


CO 


o 


CX> 




o 


CT> 




00 


l>- 




CM 


T-H 


CM 


o 


o 




o 


o 




00 


00 




CO 






00 


00 
















SSS& 

8* 


CO 




G 






« 


A3 



#2000—1 57879 



[H5] 





7 5 om 


8 o om 


8 5 OS 


9 00g 

R&B3M81 5# 




0. 2 9 


0.5 0 


0. 9 0 


PEAK N* 


0.5 5 


1 . 0 5 


1 . 5 3 


tof&& looog 

Rj&i&m 15^ 




0. 2 8 


0. 4 7 


0.8 8 


PEAK N* 


1. 13 


1. 2 4 


1 . 6 6 


iooos 

^JEfcB£l^3 0# 




0. 3 6 


0. 7 5 


1.09 


PEAK N* 


0.7 8 


1 . 7 2 


1 . 8 3 






0.3 0 


0. 5 4 


1.01 


PEAK Ni 


0, 2 1 


0. 3 6 


0.5 2 



(igttM&W ' n m. PEAK N* : a t o m i c %) 



5 



ffiSE# 2001-3032623 



#2000—157879 

1 5£,fcyjM:tf;*&l OOOftJCiBHRU M£&2*lfc*0;3S#* £#X#Afl 
[SftH] H 1 



1 



2001-3032623 



#2000—157879 



m m a 



MSU#-^- [000219967] 
1 . H 1 9 94^ 5H 



1 



ffif£# 2001-3032623 



